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THE MEDULLARY RAY CELLS IN RHAMNUS 
PURSHIANUS.* 


By Henry KRAEMER. 


Pharmacognocists have been under the impression for some 
years that in the study of the medullary ray cells of more or less 
closely related drugs characters may be found that are useful in 
distinguishing between them. As a typical illustration of this point 
it has been stated that the medullary rays in Jamaica Quassia are 
from two to five cells wide while in Surinam Quassia they are 
one or two cells wide. As a matter of fact I have examined speci- 
mens of supposed Surinam Quassia, which were probably authentic 
in that they showed the absence of crystals, yet the number of cells 
in the width of the medullary rays closely agreed with that of 
Jamaica Quassia. Again, it is usual to attempt to differentiate be- 
tween the barks of Rhamnus Purshianus and Rhamnus Californicus 
by reason of the apparent difference in the number of cells com- 
prising the width of the medullary rays. I have been inclined to the 
view and have so expressed myself that the medullary ray cells in 
Rhamnus Purshianus are usually one or two cells wide whereas in 
Rhamnus Californicus they are three to five cells wide.* On 
account of the difficulty of procuring authentic specimens of Rham- 
nus Californicus I will not discuss at this time whether there is any 
actual difference in the number of cells of the medullary rays in 
these two barks. There is, however, considerable misapprehension 
on the part of different authorities in regard to the number of cells 
comprising the width of the medullary rays in Rhamnus Purshianus. 
For instance, Moeller * says that the medullary ray cells of Rhamnus 


* Presented at the Boston meeting of the American Pharmaceutical 
Association. 
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Purshianus are from four to five cells wide, whereas in Rhamnus 
Frangula they are two to three cells wide. As a matter of fact 
these two barks are readily distinguished in powder or in section, 
by the absence of stone cells in Rhamnus Frangula. Vogl * in his 
commentary on the eighth edition of the Austrian Pharmacopceia 
says that the medullary ray cells in Rhamnus Purshianus are from 
two to five cells wide, being mostly three cells wide. Karsten ‘and 
Oltmann* in their Lehrbuch say, that the medullary ray cells in 
Rhamnus Purshianus are mostly three cells wide, but may occur 
as many as five cells in width, thus differing materially from 
Rhamnus Frangula. In the German Pharmacopeeia it is stated that 
the light yellow medullary rays of Rhamnus Purshianus are usually 
three to five cells wide, and seldom one or two. The Pharmacopceia 
Helvetica states that the medullary ray cells of Rhamnus Purshianus 
are one to five cells wide. 

The reason for these varying statements is probably due to the 
fact that most of the studies of crude drugs have been carried on 
with transverse sections. Owing to the interest in the study of 
powdered drugs in recent years, crude drugs are being examined 
in longitudinal section but generally these sections are made more 
or less haphazard and are probably mostly of a radial-longitudinal 
nature. Every student knows that in the study of cells and in the 
arrangement of tissues three views of them are necessary for a com- 
plete understanding of them and these are obtained by making 
transverse, radial-longitudinal, and tangential-longitudinal sections. 
Ordinarily it may not be a matter of great moment as to what kind 
of longitudinal sections are made, but if a clear idea of the width 
as well as height of the number of cells comprising the medullary 
rays is to be ascertained it is absolutely necessary to examine tan- 
gential-longitudinal sections, in fact sections of this character are 
alone necessary, particularly when made of the tissues in the vicinity 
of the cambium. In this view the medullary ray cells occur in more 
or less bi-convex groups of a limited number of cells, extending 
more or less scattered throughout the tissues of the collateral and 
bicollateral fibro-vascular bundles. It should be emphasized that 
these sections must be made in the area lying between the pith 
on the inside and the primary cortex on the outside. That is, in 
the bark, the sections must be made in the inner bark, because the 
medullary ray cells of the bark are included only in the phloem and 
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this area does not usually extend throughout the width of the bark. 


Coming to the drug which has been studied in order to illustrate 
this paper, it will be seen from an examination of the several sec- 
tions, namely transverse, radial-longitudinal, and tangential-longi- 
tudinal, why there are these discrepancies throughout the literature 
in regard to the number of cells comprising the width of the medul- 
lary rays. This is especially brought out if these views are con- 
nected in a single drawing such as illustrates this paper. This 
illustration brings out clearly the relative position and arrangement 
of the tissues in the bark and one sees how in the different sections 
different views are presented, none of which has a meaning without 
the others. The following points are to be observed: 

1. That the medullary ray cells occur only included within the 
tissues of the inner bark, that is, in those tissues inside of the 
primary cortex. 

2. That, in the transverse section the medullary rays appear 
as somewhat straight or curved lines, one to four cells in width. 

3. That, in tangential-longitudinal section these occur in more or 
less bi-convex groups. At both ends of these groups we usually 
find a single cell. As the convex area widens we find two cells side 
by side and then near the middle it may be three or four cells in 
width. I do not recall having seen as many as five cells side by side 
in the middle of these bi-convex groups. Some of the narrower 
bi-convex areas may not be more than two cells in width. 

4. That, in comparing the tangential-longitudinal section with 
the transverse section, the variation in the width of the rays becomes 
at once intelligible. 

5. That, where the rays are one cell wide in transverse section 
either a very narrow bi-convex group has been cut across or the 
section has been made across the end of a broad group. 

6. That, when the ray in transverse section is three or four cells 
wide the section has been made through the middle of a broad 
bi-convex group. 

7. That, in the radial-longitudinal section the medullary rays 
appear as a series of parallel lines, the number of cells in height 
depending on what part of the rays have been cut, and only if the 
section is made vertically through the middle of a group do we 
observe the maximum number of cells. The radial-longitudinal 
section, therefore, does not provide any additional information. 
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Probably sufficient has been said, in addition to the illustration 
here presented, to show the importance of the examination of tan- 
gential sections when studying medullary rays. This is important 
not only when attempting to find differences in closely related species 
or commercial varieties of drugs but it is absolutely necessary in 
describing accurately the tissue which lies between the collateral 
and bicollateral bundles. When studies of this kind are made as, 
for instance, in the rhizome of cimicifuga it is almost immediately 
observed that the cells between the collateral bundles are not of the 
type of medullary rays, and again in the study of drugs like cinna- 
mon and cinchona where in transverse section, in some cases at 
least, the medullary ray cells are more or less indistinct, they are 
almost immediately determined when tangential sections are made. 
The medullary rays are of such a definite character in that they 

occur in more or less bi-convex groups when seen in tangential 
view that only a very few tangential-longitudinal sections are neces- 
sary to bring out the number of cells which make up their width 
or height. 

In conclusion one other observation of interest may be men- 
tioned and that is that the medullary ray cells near the cambium 
have a tangential diameter usually narrower compared with those 
found in the region near the cortex. For instance, the width of 


a medullary ray cell near the cambium will be about o.o10 mm., 


while the width of the cell in the same ray near the cortex will be 
0.020. mm, 
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COMMENTS ON ETHYL-MORPHINE AND ETHYL-MOR- 
PHINE HYDROCHLORIDE (Dion1n). 


By Georce L. SCHAEFER, 
New York Quinine and Chemical Works (Ltd.). 


Publications in pharmaceutical and chemical literature referring 


to these preparations differ greatly from each other in some in- 


stances, as shown, in the following tables: 


EtHyt-MorPHINE: 


Beilstein Org. Chemie............ melting point, 83° and 93° 
National Standard Dispensatory ..... 93° 
New and non-official remedies.................00.0002: 93° 


EtHYL-MorPHINE HypbROCHLORIDE: 


Melting Point Solubility in 
Water Al 


at 15° 
Beilstein, Org. Chemie ......... 123°-125° 7 parts 1% parts 
Hager, Hauptband ............ * 2 
National Standard Disp. ....... 7 I 
New and non-official remedies. . 125° 7 ™ 2 ™ 
Schmidt, Pharm. Chemie. ...... 7 


These figures are mostly incorrect and some differ so much 
from the real facts, that any chemist, who would have to test these 
preparations for their purity would have to reject a pure product 
as not corresponding to published statements. 

I investigated five different samples of the hydrochloride. A 
standard quality of the alkaloid and hydrochloride was made by 
myself by alkylation of pure morphine. From a part of each of 
the five samples of the hydrochloride I obtained the free base by 
precipitation from a watery solution by means of ammonia water. 

When morphine is ethylated the product of the reaction is not 
pure ethyl-morphine, but more or Jess of other products are formed 
according to the method used for alkylation and according to the 
conditions under which the reaction is carried out. Also some of 
the morphine escapes the reaction and has to be separated. The 
product so obtained consists of ethyl-morphine still containing some 
by-products from the ethylation, which are to be removed by re- 
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crystallization until the alkaloid forms distinct, white crystals, from 
which the pure hydrochloride can be made. 

The pure alkaloid has no distinct melting point. It begins to 
soften at about 88° C., becoming transparent at about go° C~ 
g1° C., and slowly liquefies at 110° C.—115° C. If the alkaloid 
is not sufficiently purified it begins to soften at a lower temperature. 


The solubility of the pure alkaloid has been found 1 :480 in water, 


1:75 in ether, and 1:1,5 in alcohol at 25° C. 

The hydrochloride made from the pure alkaloid also shows no 
distinct melting point. It softens at 110° C., gradually becoming 
translucent at about 120° C., and liquefying at a higher temperature, 
showing decomposition. 

Pure hydrochloride ethyl-morphine is soluble: 


1:11% in water, 1:26 in alcohol 
“ 40° C. I “ “ I 8.25 
50° c. I “ “ I “ 


Comparing the solubility of this preparation with that of the 
five samples bought in the market, I found, that some of these 
products required less of the solvents for solution. An investiga- 
tion of this fact showed, that these specimens are not perfectly 
pure, but contained some of the by-products formed by the ethyla- 
tion of the morphine and represented a mixture ethyl-morphine 
hydrochloride and some amorphous salt of these by-products, 
the latter being very soluble in water and alcohol. As there 
are no tests given to determine the purity of ethyl-morphine 
hydrochloride and nothing can be found in literature, the presence 
of these substances in the salt so far has been unknown. I tried 
to find a simple test for them, that can easily be carried out with 
little of the rather expensive salt. Such a test I based on the fact 
that a diluted solution of ethyl-morphine hydrochloride 1:40 when 
more than traces of these amorphous products are present, becomes 
milky after the addition of ammonia water, while the solution of 
the pure salt remains clear. . 

I carry out this test as follows: 2 c.c. of a solution of ethyl- 
morphine hydrochloride in water of 25° C. 1:40 are put in a 
test tube and from a small pipette three drops of Io per cent. am- 
monia water added. If the salt is pure the solution remains clear 
and will soon separate out distinct needle-shaped crystals of ethyl- 
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morphine. If the salt is not pure and amorphous by-products are 
present, the solution becomes milky andthe separation of crystals 
may be retarded for hours, according to the amount of amorphous 
matter contained in the preparation. 

Of the five’ samples of hydrochloride of ethyl-morphine two 
did not stand this test, while three proved to be pure. 

From the salts of methyl-morphine this salt can easily be dis- 
tinguished by making a solution in water 1:100, or 0.05 in 5 c.c. 
of water, and adding 5 drops of 10 per cent. ammonia water. If 
allowed to stand for about two hours ethyl-morphine will be crystal- 
lized out, while a solution of methyl-morphine remains clear, 
without separating crystals. 


CODEINE IN COMMERCIAL MORPHINE SULPHATE. 
By J. B. WitiaMs. 


During the course of an examination of some tablets of mor- 
phine and atropine sulphates, about eight months ago, the amount 
of alkaloid other than morphine found greatly exceeded the amount 
of atropine supposed to be present. This naturally led to the 
conclusion that either some of the morphine was extracted with 
the atropine, or else some other alkaloid was present. The latter 
proved to be the case, as is shown by the extraction of tablets of 
morphine sulphate containing no atropine, codeine being the other. 
alkaloid found. 

This led to the examination of a number of tablets, and samples 
of morphine sulphate made by leading pharmaceutical houses and 
manufacturers, and in every case codeine was found to be present 
in considerable quantities. 

Samples were obtained from five large manufacturers of mor- 
phine sulphate, and tested for codeine with the following results: 


Sample 
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Samples of morphine sulphate tablets made by leading pharma- 
ceutical manufacturers were also obtained and tested for codeine: 


Sample Percentage Codeine 
: Sulphate found. 


The method used for determining the codeine was as follows :— 
Dissolve 0.5-1.0 gram of morphine sulphate, or an equivalent num- 
ber of tablets in a small amount of water (15-20 cc.) and add a 
solution of sodium or potassium hydrate until the precipitate first 
formed is redissolved (3-4 c.c. 5 per cent. NaOH). Shake out 
with three or four 20 c.c. portions of chloroform. Wash the 
combined chloroform extractions in another separator with Io c.c. 
water made slightly alkaline with sodium or potassium hydrates. 
Draw off the chloroform, filtering through cotton well wet with 
chloroform, into a beaker or flask, and wash the separator with 
two I0 c.c. portions of chloroform, passing the washings through 
the filter into the flask. Evaporate the chloroform, dissolve the 
residue in excess of N/1o acid, and titrate back with N/50 alkali, 
using cochineal as indicator. Each c.c. of N/1o-acid neutralized 
by the alkaloid corresponds to 0.0315 gram (0.031483 gram) of 
codeine alkaloid or 0.039 gram of codeine sulphate U. S. P. 

That all of the codeine and practically none of the morphine 
is extracted by this method was proved in several cases by repeat- 
ing the extraction of the aqueous residue containing the morphine. 
The N/50 alkali required in the titration being in every case within 
0.1 c.c. of the amount required to neutralize the N/1o acid used. 

The presence of 0.9 per cent. to 7 per cent. of codeine in the mor- 
phine sulphate being consumed in the United States at the present 
time is certainly very surprising. This condition of affairs is to be 
directly attributed to the lack of any test in the United States Phar- 
macopceia which will show the presence of several per cent. of 
codeine in morphine sulphate. It is a condition of affairs arising 
from the lack of any test which would show the purity of the 
product, and not from any desire to market a sophisticated product, 
this being evident because codeine is a more valuable product, com- 
mercially, than morphine, and is readily separated from the latter. 
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Acidity of Gum Tragacanth. 393 
Manufacturers would certainly not allow the codeine to remain in 
their morphine sulphate at a loss to themselves, and at the ex- 
pense of an inferior product. 

In the manufacture of morphine sulphate the morphine is usually 
precipitated as the alkaloid from a large volume of water, enough 
to hold in solution several times the amount of codeine present. 
Some experiments showed that it was not possible to completely 
separate codeine from morphine in this way, and that part of the 
codeine is apparently carried down with the crystals of morphine, 
perhaps being isomorphous with the latter. 

In order to avoid the presence of codeine in morphine sulphate 
in the future, the next edition of the United States Pharmacopeeia 
should include a quantitative test for codeine in morphine. The 
test outlined above or some suitable modification of this test is 
suggested. A limit of I per cent. or 1.5 per cent. should also be 
established as the maximum amount of codeine allowable in mor- 
phine sulphate. 

Analytical Dept., Parke, Davis & Co., 

Detroit, Mich., July 17, 1912. 


THE VOLATILE ACIDITY OF GUM TRAGACANTH 
COMPARED WITH THAT OF INDIAN GUM.* 


By W. O. Emery, 
Chief, Synthetic Products Laboratory, Division of Drugs. 


The primary object of this investigation was to devise additional 
methods for the detection of Indian gum when substituted for or in 
admixture with tragacanth. A study of the literature early led 
to the conviction that among the degradation products of these 
gums there must be one susceptible of quantitative isolation and 
sufficiency characteristic to serve as an indicator of the purity, 
and therefore of the quantity, of parent substance involved in its 
hydrolysis. Such an indicator was believed to be represented by 
acetic acid, already isolated from one Indian gum and reported as 
being present in another. The hope was entertained that tragacanth 
under like treatment might fail to yield this acid, but as will presently 
appear, experiment proved otherwise. 


*Circular 94 of the Bureau of Chemistry, U. S., Department of 
Agriculture. 
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As defined by the United States Pharmacopeeia, tragacanth 
is the “ gummy exudation from Astragalus gummifer Labillardiére, 
or from other species of Astragalus, family Leguminose, appearing 
in ribbon-shaped bands varying in size and from 1 to 3 mm thick, or 
in irregular pieces of the same, long and linear, straight or spirally 
twisted ; externally whitish, marked by more or less pronounced 
longitudinal or eccentric lines or ridges ; translucent, fracture, short, 
tough, rendered more easily pulverizable by a heat of 50° C. 
(122° F.).” 

While it is possible that the products known to the trade as 
“Indian gum” and employed so extensively in this country may 
vary as to their ofigin, it appears reasonably certain that two gums 
at least are justly characterized by this term, namely those of 
Sterculia urens and Cochlospermum gossypium, both of which find 
local application as substitutes for tragacanth. It is equally certain 
that none of the so-called Indian gum has its origin in any species of 
Astragalus. Most of the Indian gum reaching this country bears 
little or no resemblance to tragacanth. A careful comparison of the 
commodity with authentic samples obtained direct, both from 


London and from India, clearly indicates that it corresponds in all ~ 


essential points to the gum of Sterculia urens, It occurs in irregular, 
striated, sometimes twisted, translucent, or transparent lumps, never 
in ribbon-shaped bands or leaves. 

In view of such physical characteristics, successful adulteration 
or substitution of whole gum tragacanth with Indian gum is no 
easy matter, and yet the latter product is occasionally offered for 
sale in the bazaars of India as true tragacanth.? It is, however, the 
powdered form of tragacanth that presents to the sophisticator 
more alluring possibilities. Owing to its extended use in the arts 
as well as in medicine, coupled with a relatively high price for the 
better grades, adulteration with the cheaper Indian gum has within 
the past few years been of frequent occurrence, hence any method 
looking to the detection and estimation of such adulterant must be 
welcome to all desirous of obtaining pure powdered tragacanth. 

CHEMICAL PROPERTIES OF GUM TRAGACANTH. 

According to researches carried on by O’Sullivan* tragacanth 

consists ‘of starch granules, cellulose—that portion insoluble in 


2 Zornig, Arzneidrogen, 1900, p. 654. 
*J. Chem, Soc., Trans., 1901, 79: 1164; Proc. 1901, p. 156. 
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boiling water, cold dilute acids, and alkalies—likewise water-soluble 
gum yielding a series of gum acids of the nature of geddic acid, 
bassorin, bassoric acid, nitrogenous and mineral matter. As the 
result of an investigation of tragacanth from various sources, Hilger 
and Dreyfus,‘ among other conclusions, found that this product 
differs not only as regards chemical constitution, but also with 
respect to the proportion of degradation products formed when 
subjected to hydrolysis. None of the investigators of tragacanth, 
however, has, to the writer’s knowledge, ever considered the possi- 
bility of acetic or other volatile acid constituting one of the hydro- 
lytic products of this gum, due perhaps to the fact that it is odorless 
and without acid reaction in aqueous suspension, conditions not 
obtaining in the case of the two Indian gums herein considered. The 
remarkable property possessed by the gums of Sterculia urens and 
Cochlospermum gossypium of developing an acetous odor when ex- 
posed to moist air has been commented on by various authors; in 
fact, an examination by Robinson® of the hydrolytic products 
obtained with the gum of Cochlospermum gossypium developed the 
fact that an amount of acetic acid was formed equivalent to 14.4 
per cent. of the original gum. 

When gum tragacanth is heated with an aqueous mineral acid, 
as phosphoric or sulphuric acids, and the producgs of such action 
subjected to steam distillation, an acid distillate is obtained from 
which acetic acid can readily be isolated in the form of its silver 
salt. The procedure employed is as follows: 

Treat 20 grams of whole gum first in the cold with 200 c.c. of distilled 
water and 10 c.c. of sirupy phosphoric acid until completely swollen, then 
subject for several hours to the full heat of the steam bath, whereby the 
mass gradually becomes partially liquefied, then distil the product with 
steam and evaporate the distillate to dryness in the presence of barium 
carbonate. Treat the residue with a little hot water, filter, and distil the 
filtrate, amounting to about 30 c.c., with steam after the addition of 5 c.c. 
of sirupy phosphoric acid. 

On treating the distillate with silver oxid and filtering, character- 
istic plate-like needles are obtained, which on ignition prove to 
be silver acetate, as is evidenced by the following analytical data: 
0.2048 gram of substance gave 0.1321 gram of silver ; calculation for 
C,H,O,Ag gave 64.65 per cent. of silver, 64.50 per cent. being found. 


*Ber. d. chem. Ges., 1900, 33: 1190. 
*J. Chem. Soc., Trans., 1906, 89: 1406. 
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There can, therefore, be no doubt that acetic acid constitutes 
one of the degradation products of tragacanth when heated with 
mineral acids. 

ESTIMATION OF ACETIC ACID. 


Quantitatively, the acetic acid or, rather, “ volatile acidity ” ® is 
estimated as follows: 


Treat 1 gram of the whole or powdered sample in a 700 c.c. round-bot- 
tomed flask, provided with a long neck, for several hours in the cold with 
100 c.c. of distilled water and § c.c. of sirupy phosphoric acid until the gum 
is completely swollen. Boil gently two hours in connection with a reflux 
condenser, whereby a nearly clear, colorless solution is effected. A very 
small amount of cellulose substance will remain undissolved. Now subject 
the hydrolyzed product to slow distillation in a vigorous current of steam 
until the distillate amounts to 600 c.c. and the acid residue to about 20 c.c. 
This should not be driven too far, however, otherwise there may be danger 
of scorching the nonvolatile, organic degradation products, with consequent 
possible contamination of the distillate. It has been found that a spray trap 
if used in connection with the flask containing the -hydrolyzed gum, is 
effective in preventing traces of phosphoric acid being carried over into the 
distillate. Titrate with tenth-normal potassium hydroxid in connection with 
10 drops of phenolphthalein solution, finally boiling the liquid under examina- 
tion until a faint pink color persists. Run a control on same amount of 
distillate obtained by a parallel operation, with omission of gum, but using 
like quantities of other ingredients and observing the same conditions as in 
the test. 

With a relatively large number of authentic gums (Turkey. 
Aleppo, and Persian), both whole and powdered, the following 
results were obtained: 

Results on 35 samples of gum tragacanth lump (cubic centi- 
meters of tenth-normal potassium hydroxid) : 3.9, 3.5, 4.2, 4.0, 3.4, 
4.0, 3.2, 3.5, 4.0, 3.9, 3-4, 3-4, 3-6, 3.4, 3.5, 4.2, 4.0, 3.6, 3.3, 3.6, 3.8, 
3-4, 3-3, 3-6, 3-4, 3-1, 3-3, 3-5, 3-4; 3-7) 3-4, 3-7, 3-7, 3-2, 3.4. These 
figures represent an average volatile acidity of 3.6 c.c. Assuming 
this acidity to be due solely to acetic acid, it would be equivalent 
to 2.15 per cent. of acetic acid in the original gum. 

Results on 21 samples of gum tragacanth powdered (c.c. tenth- 
normal potassium hydroxid): 3.8, 2.5, 3.5, 3-5, 3-6, 4.1, 3.8, 3.4, 


3.9, 3-9, 3-5, 3-7, 3-8, 3-9, 3-6, 3.8, 3.6, 3.8, 3.5, 3.6, 3.8. This gives 


*The term “volatile acidity” as used herein is the number of cubic 
centimetres of tenth-normal potassium hydroxid required to neutralize the 
volatile acid or acids obtained, by subjecting the products of the action of 
aqueous phosphoric acid on I gram of gum to distillation with steam. 
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an average volatile acidity of 3.7 c.c., equivalent to 2.20 per cent. of 
acetic acid in the original gum. 

As regards the acetic acid content of Indian gum (Cochlo- 
spermum gossypium) it has already been shown by Robinson * 
to yield 14.4 per cent. of this acid. hat of Sterculia urens, how- 
ever, though early recorded by Guibourt * as emitting an acetous 
odor, has never before to the writer’s knowledge been examined 
either as to the identity or the quantity of the acetic acid present. 
Five grams of Indian gum (Sterculia urens) were therefore treated 
in substantially the same manner as outlined for the isolation of 
the silver salt from the hydrolytic products of tragacanth. It may 
not be amiss to note in this connection that while tragacanth yields 
a practically colorless solution when boiled with aqueous phosphoric 
acid, Indian gum, on the other hand, gives a pink or rose colored 
solution, a sure indication of an unknown sample that this product 
is present. The acid distillate obtained gave with silver oxid char- 
acteristic plate-like needles, which on ignition yielded values corre- 
sponding to silver acetate: 0.2010 gram of substance gave 0.1300 
gram of silver, calculation for C,H,O,Ag gave 64.65 per cent., 
64.67 per cent. being found. 

Gram samples of whole and powdered Indian gum (Sterculia 
urens) were examined for volatile acidity, exactly as in the case of 
tragacanth, with the following results: 

Results on 9 samples of Indian gum, lump (c.c. tenth-normal 
potassium hydroxid) : 26.3, 26.1, 26.6, 27.7, 27.1, 28.3, 25.9, 26.1, 
26.8. These data indicate an average volatile acidity of 26.7 c.c., 
corresponding to 15.91 percent. of acetic acid in the original gum. 
The last of the nine samples, yielding 26.8 c.c., was an authentic one 
obtained direct from the Indian Government; this acidity corre- 
sponds to 15.97 per cent. acetic acid. 

Results of 14 samples of Indian gum, powdered (c.c. tenth-normal 
potassium hydroxid): 26.5, 26.3, 26.1, 27.3, 26.3, 26.9, 25.4, 25.6, 
27.7, 26.8, 26.6, 25.6, 27.6, 26.0. The average volatile acidity in this 
case is 26.5 c.c., corresponding to 15.79 per cent. of acetic acid. 


CONCLUSIONS. 
From the foregoing data it appears that the volatile acidity or 
amount of volatile avid developed by gram samples of tragacanth, 


cit. 
*Pharm. J. (London), 1855, 15: 57. 
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on the one hand, and Indian gum (Sterculia urens), on the other, 
is fairly constant, sufficiently so, indeed, to serve, in conjunction with 
other well-known tests, as a very reliable criterion for estimating 
the purity or quantity of either alone or in admixture. The volatile 
acidity of Indian gum (Sterculia urens) as compared with that of 
tragacanth is nearly 7.5 times as great. 


NOTE ON THE DETERMINATION OF THE SPECIFIC 
GRAVITY OF ETHYL ETHER, U. S. P.' 


By Georce D. RosENGARTEN, PH.D. 


The following method for the determination of the specific 
gravity of ethyl ether has given satisfactory, practical laboratory 
results varying not more than two points in the fourth decimal place. 


| 
| 


A calibrated pyknometer of 25 c.c. capacity, as shown in the 

sketch, is employed. To determine its volume the pyknometer is 


* [Reprinted from the Journal of Industrial and Engineering Chemistry. 
Vol. 3. No. 11. November, rort.] 
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first weighed with water at 25 ° C., choosing a convenient mark on 
the stem, say 30 or 40, whichever may be more convenient, as 
‘indicated in the’sketch by a line. The pyknometer is then filled with 
ether to a little above the mark at which the weight of water has 
been determined and placed in a 1000 c.c. beaker containing water 
which is carefully kept at 25° C. and constantly stirred with a 
thermometer. When the volume of ether becomes constant in the 
pyknometer the excess of ether is drawn off by means of a capillary 
pipette until the desired mark is exactly reached. The pyknometer 
is then quickly dried with soft flannel or filter paper and weighed. 
A capillary pipette for this purpose is easily made by drawing out 
an ordinary eye-dropper. 

LaBoRATORY OF THE POWERS-WEIGHTMAN- 

*RosENGARTEN Co., September, 1911. 


LIQUOR SODIT PHOSPHATUS COMPOSITUS U.S.P. 
By Bernstein, P.D. 


Relative to this pharmacopoeal preparation many formulas and 
suggestions have been offered. The writer conducted a series of 
experiments using both the U.S.P. and many suggested modifications 
and formulas. In this connection, each formula in turn was wanting 
in some respect or other. 

In view of preventing the crystallization of Sodium Phosphate, 
it was thought that Anhydrous Sodium Phosphate might solve the 
difficulty. Various samples of so labelled Dried, Exsiccated and 
Anhydrous Sodium Phosphate were obtained from reputable whole- 
sale houses. When examined, however, each respective sample 
showed a deficiency of Sodium Phosphate. Thus in one case was 
found 40.5 per cent. water. In another case 17.5 per cent. water of 
crystallization. 

It is evident that if these salts were used in making the solution, 
after we had calculated on an Anhydrous salt, that we surely would 
have a brilliant preparation, but one in which we would not have 
the corresponding amount of uneffloresced Sodium Phosphate. 

A perfectly Anhydrous Sodium Phosphate was made by the 
writer, according to the U.S.P. This was ascertained with surety. 
The Method of preparing the compound solution of Sodium Phos- 
phate was as follows: j 


400 Liquor Sodti Phosphatus Compositus. Pharm. 

Dissolve the Sodium Nitrate and Exsiccated Sodium Phosphate 
together with the Citric Acid in a flask by means of heat of a water 
bath. Then make volume up to 1000 c.c. Filter while warm into a 
sterile container. 

The use of the Exsiccated Sodium Salt appears very satisfactory, 
for in the many preparations made using the Exsiccated Salts no 
crystallization has ever occurred. 

Several preparations have been kept under observation for a 
little over three years to date, having used the 4 per cent. Sodium 
Nitrate and 13 per cent. Citric Acid in the preparation as per U.S.P. 
together with the proportional amount of Sodium Phosphate exsic- 
cated, corresponding to 1000 Gms. Sodium Phosphate. During the 
three years the preparations have been exposed to varying tempera- 
tures, varying from 30° F. to 95° F. The preparations still remain: 
clear, colorless and sparkling; never having even shown signs of 
crystallization at as low as 30° F. and still free from any fungous 
growth, which is always manifest after the U.S.P. preparation 
remains standing for some time. 

In conclusion the writer would suggest the use of 


Grams. 
Anhydrous Sodium Phosphate ............ .... 396.6 
(equivalent to 1000 Gm. Sodium Phosphate) 


Add the Citric Acid and Sodium Nitrate to 150 c.c. of Distilled 
Water contained in a flask, then add the Anhydrous Sodium 
Phosphate. Dissolve by the aid of heat of water bath. Make volume 
up to 1000 c.c. and filter while warm into a sterilized container— 
stoppered with a sterile plug of absorbent cotton. 

When made as above, we obtain a preparation, which, as has been 
stated, is clear, colorless, sparkling and permanent and representing 
the U.S.P. amount of Sodium Phosphate in this preparation: 
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PHYSIOLOGICAL EFFECTS OF CARBON MONOXIDE.’ 


By Henry S. Munroe.” 


An interesting pamphlet on carbon monoxide has recently been 
issued by the Bureau of Mines, in which attention is drawn to the 
dangerous properties of this gas and to the use of mice and birds 
for detecting its presence in mine air. The author quotes largely 
from various publications of Dr. J. S. Haldane of Oxford Uni- 
versity, who for many years has made special study of the subject 
of mining hygiene and the dangerous gases met in mines. On 
page 6 the author states: “ According to Haldane, carbon mon- 
oxide has no other effect than that resulting from its interfer- 
ence with the oxygen supplied to the tissues, and apart from its 
property of combining with the hemoglobin it is physiologically 
indifferent, like nitrogen.” The author also outlines an experiment 
in which he remained for twenty minutes in an atmosphere contain- 
ing 0.25 per cent. of carbon monoxide, “at the end of which time 
he suffered only a slight headache, although later he became ill. 
The illness lasted for several hours and was accompanied by nausea 
and headache.”’ The quotation from Haldane, and this experiment, 
are likely to give a false impression as to the dangerous properties 
of this gas; it has therefore seemed wise to give a few facts to 
the readers of the Quarterly, that others may not be led to repeat 
the experiment made by the author of the pamphlet, and to give 
some idea of the dangerous nature of this gas*even when present 
in very small percentage. 

Carbon monoxide is a product of incomplete combustion. It is 

present in large quantities in producer gas and water-gas, and in 

dangerous amounts in the gases from boilers and furnaces of all 
kinds. It is often present in large proportions, and always in dan- 
gerous amounts, in powder smoke, in the gases from underground 
as well as surface fires, and in the after-damp from explosions of 
firedamp and coal dust. 

Carbon monoxide has the property of forming a compound with 
the hemoglobin of the blood. The effect of this is to make the 
hzmoglobin, so combined, practically inert and to prevent it from 
acting as a carrier of oxygen. When so much carbon monoxide 


*Reprinted from School of Mines Quarterly, July, 1912, pp. 340-344. — 
* Professor of Mining, Columbia University, New York. 
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is absorbed that the greater part of the hemoglobin is inert, death 
results. The affinity of carbon monoxide for hemoglobin is over 
two hundred times greater than that of oxygen, so that when pres- 
ent in the air, even in small quantities, it is freely absorbed by the 
blood. Carbon monoxide is not displaced by oxygen but is dis- 
sociated by natural processes, and escapes in the expired air. Where 
large quantities are absorbed, it may be several days before the last 
traces disappear. According to Drs. Edsall, v. Jaksch, Haldane, 
and other authorities, 0.05 per cent. of carbon monoxide is danger- 
ous. According to Haldane, severe symptoms were observed from 
breathing air containing 0.02 per cent., or one part in five thousand. 
With this small amount present the blood becomes 20 per cent. 
saturated after about 20 hours, producing slight giddiness and 
shortness of breath. At this point an equilibrium seems to be estab- 
lished, and the dissociation of the gas keeps pace with its absorption. 
With increasing percentages of carbon monoxide the saturation of 
the blood becomes greater and the time required to produce the 
maximum effect shorter. With 0.08 per cent. present, the blood 
becomes 50-per cent. saturated within a few hours; it becomes 
scarcely possible to stand and even slight exertion results in loss of 
consciousness, the senses are confused and the judgment is impaired. 
Sometimes the victim either becomes stupid and drowsy, or much 
excitement results, not unlike the effects of alcohol. Another experi- 
ment by Dr. Haldane proved that with 0.20 per cent. CO in the air, 
the blood becomes §0-per cent. saturated in 70 minutes. With 0.25 
per cent., the amount present in the Bureau of Mines experiment, 
this dangerous condition would be reached in less than one hour. 

According to v. Jaksch, the absorption of 0.8 gram of carbon 
monoxide is fatal. According to Haldane, if death occurs grad- 
ually the hemoglobin is usually about 80-per cent. saturated with 
carbon monoxide. Post-mortem examinations of persons who have 
died from carbon monoxide poisoning show that the effect is to 
produce intense congestion of the vital organs, especially in the 
brain, usually accompanied by small hemorrhages. It is possible 
that this congestion is due to the attempt of nature to make good 
the diminished efficiency of the blood by supplying larger volumes 
at needed points. 

Even when death does not occur, very serious results are likely 
to follow from the absorption of this gas by the blood. The after 
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effects are lesions, cysts and local softening of the brain tissue,* 
inflammation of the membranes of the stomach and intestines, pneu- 
monia, bronchitis, pleural effusions, inflammation of the kidneys, 
fatty changes in the heart, anemia, splenic enlargement and other 
derangements of vital organs, sometimes resulting in death even 
after several years. It is believed that Sir Clement LeNeve Foster 
was a victim to carbon monoxide poisoning which occurred on a 
visit as chief inspector of mines to a mine in Cornwall some years 
before his death. From the very full record given by Mr. Foster 
of his symptoms while exposed to the gas underground it does not 
appear that there could have been more than 0.08 per cent. of car- 
bon monoxide present, nor that his blood could have been more 
than 50-per cent. saturated, although direct evidence on both these 
points is lacking. The experiment made by the author of the paper 
recently issued by the Bureau of Mines, in which he exposed himself 
for twenty minutes to an atmosphere containing five times as much 
carbon monoxide as is known to be dangerous, was therefore hazard- 
ous and even though the experimenter apparently suffered but little 
ill effect a somewhat longer exposure would certainly have resulted 
in serious injuries, the after effects of which might have proved fatal. 

One of the most serious dangers from the presence of carbon 
monoxide in the air of mines is the effect upon the health of work- 
men who are daily exposed to the breathing of small amounts of 
this gas. The blood, when partly saturated, is thereby rendered 
less able to perform its proper functions, so that the patient suffers 
from anemia and all the complications that may result from this 
weakened condition. According to Dr. Edsall, the disease known 
as miners’ phthisis has been shown to be due chiefly to carbon mon- 
oxide poisoning. Recent observations have shown that for some 
hours after a blast, under ordinary mining conditions, carbon mon- 
oxide may be present in the air in dangerous amounts, and undoubt- 
edly men engaged in sinking, drifting, and stoping where the circu- 


*In a personal letter, Professor Walter B. James, of the College of 
Physicians and Surgeons, states that a peculiar local lesion of the brain, with 
softening of the lenticular nucleus is fairly characteristic of carbon monoxide 
poisoning. The action of the gas upon this area has not been satisfactorily 
explained. It has been suggested that it is due to the peculiar angle at which 
minor blood vessels are given off to this area from the arterial trunks. 

According to Dr. James, the remote consequences of monoxide poisoning 
are a serious matter. His cases have shown mental aberration of a peculiar 
type, with great slowness to response, going on to cerebral degeneration and 
death. 
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lation of air is deficient have their blood partially saturated with 
carbon monoxide the greater part of the time. 

By some authorities it is believed that the serious effects above 
outlined, due to absorption of carbon monoxide by the blood, are 
supplemented by direct toxic action on the nervous system, on the 
muscles, the heart and other organs. It is believed by others that 
there is a cumulative action and that those who have been poisoned 
by this gas are more likely to become victims when again exposed 
to it. It is quite certain that dissociation of carbon monoxide from 
the blood is slow and that those whose blood is partly saturated 
will sooner fall victims where larger quantities of the gas are 
breathed than those whose blood is free from this gas. Men who 
have repeatedly suffered from carbon monoxide poisoning become 
very sensitive to the gas, and in most instances are compelled to 
abandon work in which they are compelled to breathe air con- 
taining it. 

The symptoms by which carbon monoxide poisoning may be 
detected are not difficult of recognition. The blood becomes a bril- 
liant cherry red, and in serious cases red or bluish-red spots appear 
on the front of the neck, on the trunk, thighs and elsewhere, lasting 
for some days, and in fatal cases apparent after death. The mental 
disturbances, weakness and lassitude, have been noted. This is 
followed by headache, accompanied by nausea, often lasting 24 
or 48 hours, even in slight cases. In more serious cases, the head- 
ache may recur at intervals for some months. Loss of consciousness 
with convulsions, may occur several hours after the poisoning. 
One of the first symptoms is weakness in the knees and legs, some- 
times lasting for days, with aching from the knees to the ankles. 
Local pains in the region of the heart, and palpitation of the heart, 
are common and may recur at intervals for a month or more. Foster, 
and several others, have published valuable notes on these symptoms, 
which will be found in the appendix of Foster and Haldane’s 
Investigation of Mine Air. 
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THE CLASSIFICATION OF CARBON COMPOUNDS. 
By Marston Taytor Bocert. 


The system of classification adopted for a science at any given 

period registers quite accurately the state of the science at that 
period, and the changes in the classification therefore record its 
progress. It is, hence, practically impossible to give any intelligible 
description of the various methods of classification which have been 
employed for carbon compounds without at the same time sketching 
briefly the changing conceptions and theories of which they were to 
so large an extent the natural reflection, for without such a setting 
the picture would have no proper background or perspective. 
_ The classifications which are considered are particularly those 
which have been used for textbook instruction in organic chemistry, 
and no place is given to those which have been devised solely for 
the patent offices, for reference, or for other special purposes. 

Man being naturally of an inquiring mind, he has probably 
speculated upon the composition of this world of ours ever since he 
first appeared upon it, for in the oldest records we find theories 
concerning the elements of which it is composed. 

The doctrine of the four so-called “ elements ’—earth, air, fire 
and water—was first enunciated in Greece by Empedocles, about 
440 B. C., but generally bears the name of Aristotle. Neither Empe- 
docles nor Aristotle regarded these elements as different forms 
of matter, but rather as different properties or manifestations of 
one original matter. Aristotle also added a fifth element, tocia, 
to which he ascribed an ethereal or immaterial character and which 
he assumed permeated the universe. As the oldest writings of 
India contain a similar theory of four elementary principles and an 
ethereal substance, it is possible that both Aristotle and Empedocles 
were familiar with this fact and were only introducing into Greece 
this ancient Indian theory. 

The oldest nations were familiar with the metals and refer to 
them frequently in their writings, but it should not be forgotten that 
some of the earliest chemical facts on record have to do with carbon 
compounds. The only acid known to the ancients was acetic (as 
vinegar), so that the name of this substance and the idea of acidity 


*Reprinted from Proc, Amer. Philos. Soc., July, 1912, pp. 252-268, 
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were expressed by closely related words; in the Greek, 6£0¢ for 
vinegar, and 6£i%¢ for acid; in the Latin, acetus and acidus. The 
first reagent of any kind mentioned was the extract of gall nuts, 
which Pliny says the ancients used to detect the presence of green 
vitriol in verdigris. The first salts artificially prepared were those 
obtained by the action of vinegar upon alkalies. The first crude’* 
attempts at distillation were with turpentine. The ancients were 
familiar also with fats, resins, organic coloring matters (like indigo 
and Tyrian purple), sugar, gums, the preparation of wine from 
grape juice, of beer from malted grain, of mead from honey, of soap 
from fats, and many other facts in these and related fields. Organic 
chemistry, therefore, does not give place in point of age to inorganic. 
Largely due to the influence of Alchemy, however, the object of 
which was the transmutation of baser metals into silver and gold, 
the mineral side of the subject was the first to be extensively 
developed. 

According to the pseudo-Geber, all metals consisted of sulphur 
and mercury, in varying amounts and in different degrees of purity. 
The old Aristotelian “elements ”’ he appears to have regarded as 
subsidiary constituents, or perhaps as the ultimate components of 
the sulfur and mercury. To the pseudo-Geber’s two elements, Basil 
Valentine added a third, “ salt,” not meaning any particular com- 
pound but: the properties characteristic of common sodium chloride, 
and he assumed these three to be the elementary constituents not 
only of metallic substances but of organic as well; sulphur endowing 
the substance with combustibility, or the property of changing in the 
fire, and also explaining color changes, mercury giving metallic 
properties and volatility, and salt representing the principle of solidi- 
fication and of resistance to fire. 

In spite of the great amount of experimental work carried out 
by the alchemists, and the large number of new facts discovered by 
them, their writings were so obscured by mysticism, exaggeration 
and deceit, that little real progress was made toward a more accurate 


_ understanding of the nature of chemical compounds which might be 


utilized in constructing a more satisfactory method of classification. 
No attempts were made to determine the actual constituents of com- 
pounds, for it was assumed that in the formation of a compound 
the original substances were annihilated and an entirely new sub- 
stance created. Hence the only classification in vogue was a rough 
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grouping of substances according to their physical properties, or 
apparent outward resemblance, and many of our common names are 
reminders of this bygone empirical method. Thus, olive oil and 
other vegetable and animal oils were grouped with oil of vitriol and 
oleum tartari (deliquesced potassium carbonate); spirit of wine 
(alcohol) with fuming spirit of Libavius (stannic chloride), spirit 
of hartshorn (ammonium hydroxide solution) and spirit of nitre 
(nitric acid) ; butter with butter of antimony (antimony trichloride) 
and other semi-solid metallic chlorides. Colorless solids, soluble in 
water and of characteristic well marked taste, were all classed as 
“ salts,” and this group thus included sugar. 

The goal toward which the alchemists strove was the philoso- 
pher’s stone, the grand elixir or the magisterium, as it was variously 
called, whose virtues were such that it could not only transmute 
baser metals into silver and gold, but could also prolong life indefi- 
nitely. As the claims concerning the transmutation of metals were 
increasingly discredited and the trickery and deception of the alchem- 
ists exposed, more investigators directed their attention toward the 
second great function of the philosopher’s stone, the prolongation of 
life, and many compounds were discovered of considerable thera- 
peutic value. Great interest was aroused by these investigations, 
and Paracelsus finally announced that “the object of chemistry is 
not to make gold but to prepare medicines.’’ Thus, in the first half 
of the sixteenth century, chemistry began to develop in a new direc- 
tion, at first not far removed from alchemy, but gradually diverging 
from it more and more widely, and approaching closer and closer 
to medicine, until the coalescence of the two sciences appeared 
practically complete. And thus arose the period of iatro chemistry, 
when chemistry, which had long been looked upon as a valuable 
helpmeet to medicine, came to be regarded as the basis of the entire 
medical art. 

Although in this period the chief development’ was again along 
the mineral side, probably because of the relatively greater simplicity 
and stability of these preparations, still no little organic investi- 
gation was conducted and a number of new compounds were added 
to the science. Little progress was made in gaining a truer insight 
into the character of chemical compounds, and hence no important 
changes in classification appear. Paracelsus himself, the founder of 
the iatro-chemical school, adopted Basil Valentine’s three elements 
(sulphur, mercury and salt) as the basis of his doctrines. 
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By the middle of the seventeenth century, chemistry awakened 
to the fact that it had a destiny of its own to realize, struggled to 
its feet and, refusing longer to be supported by other sciences, 
started forward, to be sure rather unsteadily and uncertainly at first, 
but with the firm determination to do something for itself. 

The history of chemistry proper begins with Robert Boyle about 
1660, who taught that its main object was the determination of the 
composition of matter. Through his labors, and those of Rouelle 
and others, the terms “element” and “ chemical compound ” were 
more fully explained and appreciated; nevertheless many of their 
colleagues still adhered to the old alchemical or even the Aristotelian 
elements. Kopp, in his “ Geschichte der Chemie,” gives an excel- 
lent picture of the epoch-marking effect of Boyle’s ideas: 


“What a contrast is exhibited between the ancient idea of the cause of 
difference in various forms of matter and that which obtained at the time of 
Boyle! If we consider these two opposite conceptions historically, and the 
transition from the one to the other, they appear like two totally dissimilar 
pictures; but, like dissolving views, changing the one into the other by slow 
degrees. In the first place we have the Aristotelian idea, according to which, 
matter itself devoid of properties, becomes endowed with characteristic quali- 
ties by the addition of properties, and forms, when invested with these 
properties, the various substances known in nature; then this idea passes 
gradually into that of the alchemists, but becomes confused in the transition, 
inasmuch as the differences of physical condition and properties are no 
longer regarded as the only causes of varieties in substances; the difference in 
chemical properties receives more attention, the existence of elements, the 
producers of such properties is assumed; and thus the path is prepared which 
leads to the idea of chemical composition. Then we see the Aristotelian 
theory gradually becoming indistinct, whilst the idea of the importance of the 
chemical deportment and composition of bodies assumes prominence, and at 
last we see clearly that the differences between the substances which nature 
presents to us in such overpowering numbers, or which we have ourselves 
formed artificially, depend upon differences in their chemical composition. 
The idea of chemical composition, which makes its first appearance indis- 
tinctly in the history of the chemistry of the Middle Ages, now forms the 
foundation of the science.” 


The most important and interesting problem at this time, and the 
one upon which most attention was focussed, was the chemistry of 
combustion. Attempts to explain the phenomena of combustion 
finally led to the phlogiston theory of Stahl, which dominated the 
science from the end of the seventeenth through the eighteenth 
century. 
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In 1675, Nicolas Léméry published his “Cours de Chimie,” 
which soon became one of the most popular textbooks of the time 
and passed through thirteen editions during its author’s lifetime. 
In it he divided all natural substances into mineral, vegetable, and 
animal ; including in the second group plants, resins, gums, fungi, 
fruits, acids, juices, flowers, mosses, manna and honey; and under 
the third heading describing the various parts of animal bodies. 
This classification was quite generally adopted, and thus arose a 
distinct separation of mineral chemistry from the chemistry of 
substances occurring in plants and animals. The phlogistonists had 
previously opposed any such subdivision, contending that the differ- 
ences observed depended upon a variation in the composition of 
the bodies classed under the three heads. So Becher, in 1669, 
argued that the same elements occur in the three natural kingdoms, 
but that they are combined in a simpler manner in mineral sub- 
stances than in vegetable or animal. Stahl, in 1702, asserted that 
in vegetable as well as in animal substances the watery and com- 
bustible principles predominated, and that these ultimate constitu- 
ents made their appearance when the organic compound was heated 
out of contact with air, water and combustible charcoal being formed. 
These ideas were successfully combated by Boyle, who had shown, 
as early as 1661, in his “ Sceptical Chymist,” that the application 
of heat leads to quite different results depending upon whether air 
is present or not, and that the various residues thus obtained are 
unlike. 

Many organic substances were discovered during this phlogiston 
period, but their real composition (even qualitative) remained un- 
recognized. For example, it was assumed that the ultimate con- 
stituents of alcohol were oil and water, or a combustible and a — 
mercurial principle. By far the greater number of the investiga- 
tions recorded were still in the inorganic field, probably for reasons 
already given, and also because it had not as yet been possible to 
prepare organic compounds synthetically. While, as has been said, 
many authors adopted Léméry’s method of separating mineral, 
vegetable and animal substances, others still adhered to the old 
system of grouping together all acids (sulphuric with lactic, tartaric, 
etc.), all salts, etc. 

Boyle’s influence was soon effective in directing a closer scrutiny 
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of the composition of compounds, and gradually the true elements 
were isolated and studied. 

The discovery of the composition of carbonic acid gas by 
Lavoisier in 1775, and that of water by Cavendish, showed the pres- 
ence of carbon and hydrogen in alcohol (1748). Lavoisier, having 
established the true principle upon which combustion depends, ana- 
lyzed various organic substances and came to the conclusion that 
vegetable substances were composed generally of carbon, hydrogen 
and oxygen, while animal substances contained also nitrogen and 
occasionally phosphorus. He did not distinguish organic chemistry 
as a special branch of the science, or define it as “ the chemistry of 
the compound radicals.” He discussed all acids together, subdivid- 
ing them into mineral, vegetable and animal. 

Macquer, who was professor of medicine in the University of 
Paris, and a contemporary of Lavoisier, in his “ Elements of the 
Theory and Practice of Chemistry’ (English translation of 1775) 
discusses mineral, vegetable and animal oils together, and in the 
separate sections of his work devoted to vegetable and animal 
chemistry divides the subject according to the method of treatment 
employed to obtain the substance rather than according to the char- 
acter of the substance itself.- Thus we have as the main headings, 
“ Operations on unfermented vegetables,” “ Operations on fermented 
vegetable substances,” and “ Operations on animal substances.” 

Fourcroy (about 1790), however, in his well-known text-book, 
makes a clean-cut division, placing the vegetable acids in the section 
dealing with the vegetable kingdom, and the animal products all 
under the animal kingdom. 

It should be noted that at this time carbon was supposed to exist 
as such in plants and animals. So Chaptal, in 1791, says: 


“Carbon exists ready formed in vegetables. It may be cleared of all the 
volatile and oily principles by distillation, and, by subsequent washing in pure 
water, it may be deprived of all the salts which are mixed and confounded 
with it.” 

In Thomson’s “System of Chemistry” (third edition, 1807), 
marsh gas and olefiant gas are discussed with the element carbon, 
but the other carbon compounds are scattered under various head- 
ings where they are mixed in with inorganic substances. 

In the text-books and treatises on chemistry at this period it was 
customary to combine mineralogy and geology with the mineral 
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part, botany with the vegetable section, and physiology with the 
portion dealing with animal chemistry, while occasionally physics 
received as much space as chemistry in the introductory chapters. 

The ztherin theory of Dumas and Boullay, propounded by them 
in 1815, and later adopted by Berzelius, was an adaptation of the 
early theories concerning the composition of organic compounds 
(by which they were supposed to consist of an aqueous and a com- 
bustile principle) to new conditions. In their theory, many deriva- 
tives of alcohol were regarded as compounds of C,H, (to which 
Berzelius had given the name “ztherin”), in the same way that 
ammonium salts are derived from NH,: 


C,H,.HCl = NH,.HCl, 
C,H,.H,O (alcohol) = NH,.H,0O, 
C,H,.H,SO, = NH,.H,SO,, 
(C,H,),H,O (ether) =(NH,),H,O(?). 


The attempt was made to apply this system of classification to other 
derivatives of alcohol and even to extend it to all organic com- 
pounds ; but it never won any widespread recognition. 

Berzelius, in 1817, explained the difference between inorganic 
and organic compounds by stating that every oxidized inorganic 
compound contained a simple radical, while organic compounds 
consisted of oxides of compound radicals; and that in vegetable 
substances the radical usually consisted of carbon and hydrogen, 
while in animal substances it consisted of carbon, hydrogen and 
nitrogen. He therefore defined organic chemistry as “the chem- 
istry of the compound radicals” (1843). His conception of the 
structure of organic compounds was a dualistic electro-chemical 
one, in which the organic radicals played the same role as the ele- 
ments in inorganic compounds; thus, both eet cues and elec- 
tro-negative radicals were assumed. 

Gmelin, in the first edition of his great “ Handbook : (1817), 
says that a clear distinction should be made between inorganic and 
organic chemistry, but that this is a distinction which can be more 
readily felt than strictly defined. He describes inorganic compounds 
as binary compounds, the simplest consisting of compounds of two 
elements, a basic oxide or an acid oxide, which can again unite to 
form a binary compound of a higher order, i.e., a salt. Organic 
substances, on the other hand, are at least ternary compounds, or 
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are composed of three simple substances, generally united in less 
simple ratio than in inorganic. Hence, he includes in the inorganic 
portion of his book methane, ethylene, cyanogen, and the like. He 
adds, further, that organic compounds cannot, like the inorganic, be 
artificially built up from their elements. 

Berzelius also supported the last statement, claiming that in 
living structures the elements obeyed totally different laws from 
those which regulate their behavior in the inanimate world. Organic 
bodies were thus regarded as the special products of a mysterious 
vital force and, although he admitted that bodies occurring in nature 
might be converted into other organic compounds by chemical reac- 
tions, he maintained that none could ever be built up from their 
elements. Consequently, Wohler’s production of urea from am- 
monium cyanate in 1827, being an incomplete synthesis, did not 
immediately overthrow the vitalistic doctrine. Then too, this synthe- 
sis remained for some time the only case of the kind, and urea 
itself was regarded as standing halfway between inorganic and 
organic compounds, because of the ease with which it decomposed 
into carbon dioxide and ammonia. 

As the result of the classic researches of Liebig and Wohler, 
in 1832, upon the radical of benzoic acid, the radical theory was 
enlarged by both Berzelius and Liebig. 

Dumas, in 1837, explained the origin of so large a number of 
organic compounds from so small a number of elements, by stating 
that the latter unite to various radicals, which occasionally act as 
chlorine or oxygen, and occasionally as a metal. Cyanogen, ethyl, 
benzoyl, etc., were therefore said to constitute the elementary bodies 
or organic chemistry, their elementary components only being rec- 
ognized when the organic nature of the compound was entirely 
destroyed. It is easy to see therefore why the search for these 
organic radicals was vested with such interest. In fact, the dis- 
covery and isolation of these radicals became the most interesting 
problem of the day and led to many valuable results. 

In the text-books of this date, we find practically all organic 
compounds grouped under the two headings of Vegetable and Ani- 
mal Chemistry; very few organic substances remained in the Inor- 
ganic part. An ever increasing number of these compounds found 
place in the separate chapters on Carbon and its Derivatives. Thus, 
in the manual compiled by Webster in 1826, when lecturer in chem- 


| 
if 
~ 
Al 
f 
« 


| Progress in Pharmacy. 413 
istry at Harvard University, we find, in addition to CO, CO,, and 
other simple compounds previously discussed with carbon, also the 
chlorides of carbon, cyanogen, cyanogen halides, HCN, thiocyanic 
acid, CS, and thiocarbonates ; in Dumas’ great “ Traité de Chemie ”’ 
(1828) also rose oil, naphthalene, sweet oil of wine, naphtha, petro- 
leum, turpentine, cyanic and fulminic acids. In most cases, the 
acids, being most important, were the first to be considered under 
the heading Vegetable Chemistry, then followed the other groups— 
oils (fatty and volatile), carbohydrates, camphors, alkaloids, etc., 
the rapid increase in the knowledge of organic compounds being 
exhibited in the closer and more logical classification within the 
groups. The term “organic chemistry,” to include both vegetable 
and animal chemistry, used by Berzelius in his “ Handbook,” was 
quite generally adopted. 
(To be continued.) 


PROGRESS IN PHARMACY 


A QUARTERLY REVIEW OF SOME OF THE MORE INTERESTING 
LITERATURE RELATING TO PHARMACY AND 
MATERIA MEDICA, 


By M. T. Wixsert, Washington, D. C. 


Legislation both State and National is attracting the attention 
of pharmacists in all sections of the country and the annual meet- 
ings of many of the State Pharmaceutical Associations were largely 
devoted to the discussion of matters of legislative interest. 

The annual Convefitions of the National Association of Retail 


_ Druggists and of the American Pharmaceutical Association will be 


history before this copy of the JouRNAL reaches its readers. From 
present indications these meetings will be more than usually attrac- 
tive to pharmacists and they will, no doubt, be well attended. 

The British Pharmaceutical Conference held its annual meeting 
this year at Edinburgh, July 29 to August 1, inclusive. The pro- 
gram was more than ordinarily interesting, and included a number 
of unusually valuable contributions to pharmaceutical literature. 

The list of papers includes: Suggestions for the more extended 
cultivation of drugs, by J. H. Evans; The preparation of bacterial 
vaccines, by Ian Struthers; Activity of digitalis leaves, and stability 
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and standardization of tinctures, by Gordon Sharp and F. W. Bran- 
son; The measurement of relative tryptic activity, by A. R. Smith; 
The iodine content of thyroid gland, by N. H. Martin; The deter- 
mination of nitrates in bismuth carbonate, by Walter Ryley Pratt; 
Note on calcium lactate, by C. A. Hill and A. T. Cocking; Notes 
on commercial formates, by Thomas Tyrer and F, C. Gosling. 

The meeting next year, the fiftieth, will be in the manne of a 
jubilee and will be held in London. 

The Eighth International Congress of Applied Chemistry, to be 
held in Washington and New York, September 4 to 13, promises 
to be an unusually interesting affair. A very elaborate program 
of social events has been prepared, and the scientific program 
promises to be equally interesting. The opening meeting is to be — 
held in Washington, D. C., September 4, 1912, and other business 
and scientific meetings are to be held in New York, beginning 
Friday, September 6, 1912, and ending Friday, September 13, 1912. 
In addition to the meeting of the International Congress, the 
American Chemical Society, the Society of Chemical Industry and 
the Verein Deutscher Chemiker will hold business and scientific 
meetings in New York, the Society of Chemical Industry will hold 
its annual meeting at the Chemists’ Club on September 3, while 
the Verein Deutscher Chemiker will hold its annual meeting at 
Havemeyer Hall, Columbia University, on September 2. 

Pharmaceutical Education.—The College of Pharmacy of the 
city of New York as a department of Columbia University, has 
taken a marked step in advance in the matter of pharmaceutical 
education. In addition to the degree of Graduate in Pharmacy 
which will be as heretofore, given to students entering the college 
on a basis of 15 “ Regents Points,” the college will in the future 
institute a course requiring 72 “Regents Points” for entrance, 
leading up to the degree of Pharmaceutical Chemist at the end of 
2 years, Bachelor of Science in Pharmacy at the end of 4 years, and 
Doctor of Science in. Pharmacy at the end of 6 years.—D. A. Apoth. 
Ztg., 1912, 33, pp. 62-3. 

_ Revision of the Pharmacopeia.—Prof. Joseph P. Remington, 
the chairman of the Committee of Revision, in a comprehensive 
report on the progress that is being made, points out. that up to the 
time that his report was compiled no less than 4.592 pages of 
official communications had been sent out to the members of the 
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Revision Committee.—A merican Druggist, 1912, v. 60, pp. 275-6. 

The Physician and Drug, Standards.—An editorial (J. Am. M. 
Ass., 1912, V. 59, Pp. 291) comments on the history of the Pharma- 
copeeia and points out that physicians who are interested in the 
progress of medicine have always contended that the Pharmacopceia 
should contain only good drugs that are of practical value to the 
physician. This idea has grown and a long list of useless drugs 
was submitted to the United States Pharmacopceial Convention 
for elimination from the Pharmacopeeia. Just how far it will go 
in the elimination of these drugs is not known, but present appear- 
ances indicate that the wishes of the physicians in the matter will 
be practically ignored. 

Extra Pharmacopeia..—An editorial (Chem. & Drug., I9I2, v 
81, p. 50) calls attention to the fifteenth edition of Martindale and 
Westcott’s Extra Pharmacopceia, which has been issued in two 
volumes at 14s. and 7s. respectively. 

Hygienic Laboratory Bulletin No. 84, comprising a “ Digest of 
Comments on the Pharmacopceia of the United States of America 
and on the National Formulary for the Calendar Year Ending 
December 31, 1910,” has been distributed. Additional copies may 
be obtained from the Superintendent of Documents, Government 
Printing Office, Washington, D. C., who sells the publication at cost. 

Pharmaceutical Literature ——An unsigned article (Siidd. Apoth.- 
Ztg., 1912, v. 52, p. 247) calls attention to the compilation of titles 
of pharmaceutical journals published by the International Union at 
the Hague and reprints the list entire. 

New Remedies.—The methods for controlling the marketing of 
new remedies that have been followed by the Council on Pharmacy 
and Chemistry of the American Medical Association have been 
adopted by a somewhat similar committee of the German Congress 
for Internal Medicine under the active leadership of W. Heubner, 
editor of the Therapeutische Monatschefte. 

This committee (Therap. Monatsh., 1912, 26, p. 309-17) pub- 
lishes the rules that have been adopted as the basis for its endorse- 
ment or non-endorsement of remedies and presents three lists of 
remedies that have been acted on so far: (1) a positive list con- 
sisting of articles not objectionable; (2) a negative list consisting 
of articles of fraudulent or objectionable character, and (3) a doubt- 
ful list consisting of articles whose value has as yet not been 
determined. 
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While the rules that have been adopted by the German Council 
are in some particulars different from those adopted by the Council 
on Pharmacy and Chemistry of the American Medical Association, 
and while a few of the preparations endorsed by the German 
Council have not been so endorsed by its American Counterpart, 
the object in view by both bodies is similar and the ultimate result 
will no doubt be of value to medicine and pharmacy generally. 

Patent Medicines.—The hearings held by a Select Committee on 
Patent Medicines appointed by the House of Commons to inquire 
into the sale of patent and proprietary medicines and medical prep- 
arations and appliances, and advertisements relating thereto are 
reproduced at length in the current British drug journals. This 
investigation promises to elicit considerable information relating 
to the manufacture and sale of so-called patent medicines, and the 
information thus gained is not generally considered to be creditable 
to the practice of pharmacy of to-day. 

Weights and Measures—The Ministry of the Kingdom of 
Wiirttemberg has adopted official abbreviations for metric weights 
and measures, of which the following are characteristic: 


The abbreviations are lower-case, without periods, and are to 
appear at the end of the figures, following the decimal point— 
Siidd. Apoth.-Ztg., 1912, v. 52, p. 437: 

International Standards—A news note (Siidd. Apoth.-Ztg., 
1912, v. 52, p. 253) reports the formation of the international asso- 
ciation of chemical societies which took place in Berlin, April 11 
to 13, IQI2. 

International Pharmaceutical Congress—An unsigned article 
(Siidd. Apoth.-Ztg., v. 52, p. 317) announces that the next Inter- 
national Pharmaceutical Congress will be held at the Hague in 
September, 1913, and will be presided over by Dr. L. van Ittalie, 
Professor of Pharmacy at Leyden. The Congress is to be divided 
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into five sections to discuss general questions, galenical prepara- 
tions, chemistry, bromatology, and botany. 

Acetylcresotinic Acid.—This preparation, also known as Ervasin, 
is said to be similar in its therapeutic action to aspirin, and is being 
used as an anti-rheumatic—Therap. Monatsh., 1912, v. 26, p. 495. 

Agar Agar.—Gehe & Co. report that the chief market for agar 
agar is to be found in Germany, and that the substance is derived 
from different species of alge, of which Gelidium corneum is per- 
haps the most important. At the present time agar agar is being 

used quite extensively as a vehicle for active medicaments, more 
particularly cascara, rhubarb, gambir, and ipecac. —Siidd. Ape 
Ztg., 1912, Vv. 52, p. 231. 

Alcohol.—Beyer (Ztschr. f. Hygiene u, Infektionskrankheiten, 
v. 70, p. 225) reports additional experiments to show that 70 per 
cent. alcohol is materially more efficient as a disinfectant or germi- 
cide than all other concentrations of alcohol. *He found it to be 
thirty times as powerful as 60 per cent. and more than forty times 
as powerful as 80 per cent. alcohol. Concentrations under 60 per 
per cent. and over 80 per cent. were found to be practically value- 
less as disinfectants—Pharm, Zentralh., 1912, v. 53, p. 723- 

Antiseptics —An unsigned article (Siidd. Apoth.-Ztg., 1912, v 
52, pp. 367-8) calls attention to the book by Rudolf Geinitz, in 
which the latter reports a comparative study of the narcotic and 
disinfecting action of several volatile oils and their active con- 
stituents. 

Amphotropin.—Amphotropin is the name given by Meister, 
Lucius & Briining to hexamethylene-tetramine camphorate, a white, 
crystalline, light powder, soluble in water (1 in 10). It is given 
in doses of 7% grains thrice daily for kidney and bladder troubles 
which are not of tuberculous origin—Chemist & Druggist, 1912, 
v. 81, p. 123. 

B. P. Arsenic Test—The Pharmacopeeia Comenition of the 
General Medical Council has issued a Supplementary Report on the 
most suitable limit-test for arsenic in official substances and the 
limits for arsenic that may reasonably be adopted. This report is 
reproduced in abstract in the Chemist and Druggist (1912, v. 81, 
pp. 122-3). The recommendations made include the use of the 
“ Gutzeit ” test in an apparatus especially designed and to be de- 
scribed with illustrations in the Pharmacopoeia. The proposed 
limits for arsenic in a number of official compounds are also given. 
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Aspirin Soluble—dAspirin soluble is the calcium salt of aspirin 
and contains approximately 90 per cent. of aspirin and Io per cent. 
of calcium. It occurs as a white powder that is readily soluble in 
water. Solutions of the salt on standing are decomposed with the 
liberation of acetic acid. It is, therefore, advisable to use only the 
freshly prepared solution which is practically tasteless—Pharm. 
Zentralh., 1912, v. 53, p. 786. 

Commercial Calcium Glycerophosphate-—Puckner and Warren 
found the calcium content of five different samples to vary from 
12.84 to 15.83 per cent., and the phosphorus content from 11.38 to 
13.42 per cent. None of the specimens examined was completely 
soluble in water. Those which were nearly soluble were such as 
contained considerable quantities of an organic acid. On compar- 
ing the results found in the examination, with the standards pre- 
scribed in the foreign pharmacopceia and pharmaceutical commen- 
taries, it was found that none of the specimens examined complied 
with all of the requirements in any one of these authorities ——J. Am. 
Pharm, Assoc., v, 1. p. 749. 

_Camphora.—Gehe & Co. report that despite the fact that Japan 
has reduced the price on camphor the production of synthetic cam- 
phor is being continued, the manufacturers of celluloid and of 
smokeless powder appearing to prefer the synthetic product.— 
Siidd. Apoth.-Ztg., 1912, v. 52, p. 231. 

Chineonal is the name applied to a new chemical combination of 
quinine and veronal, said to be useful as a nerve sedative. The 
mixture is said to be a molecular one, 63.78 per cent. quinine and 
36.22 per cent. veronal, or, in round numbers, two parts of the 
former to one of the latter. It occurs as a white, stable powder 
having a bitter taste. It may be given in doses of 0.6 gm., preferably 
in capsules and cachets.—Siidd. Apoth.-Ztg., 1912, v. 52, p. 263. 

Codeonal.—Stursberg is reported as being unable to recognize 
any appreciable advantages in the use of codeonal over extempo- 
taneous combinations of codeine phosphate with veronal or diethyl- 
barbituric acid. He states that a combination of codeine with 
diethylbarbituric acid appears to be of value as a sedative in cough.— 
Therap. Monatsh., 1912, v. 26, p. 495. 

Dioradin Treatment of Tuberculous Affections—wWall, Cecil 
(B. M. J., July 20, 1912, pp. 1og-112) reports upon ten patients 
treated with dioradin. The cases were selected for the treatment 
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with great care, and represented common types of the disease. In 
the opinion of the author none of the cases, although they were 
treated accurately in accordance with instructions, can be quoted 
to justify any claims for the therapeutic efficiency of dioradin. 

Fagol.—Fagol is obtained by the condensation of creosote and 
formaldehyde. It occurs as a white crystalline powder that is odor- 
less and readily solubie in water. It may be given in daily doses 
ranging from 0.5 to 3 grams.—Pharm. Zentralh., 1912, v. 53, p. 718. 

Hediosit—Hediosit is the trade-name for the a-glykoheptonic 
acid lactone. It occurs in the form of powder and is prepared by 
the action of hydrocyanic acid on glucose, resulting in the production 
of a nitrile. It is readily soluble in water, less soluble in alcohol, and 
practically insoluble in ether.—Pharm. Zentralh., 1912, v. 53, p. 718. 

Hydroquinine Hydrochloride——Hydroquinine differs from qui- 
nine by having two additional atoms of hydrogen, the composition 
being C,,H,,N,O,.HCl + 2H,O. Hydroquinine occurs in minute 
quantities in cinchona bark and is closely related to quinine in 
chemical and physical properties. It has recently been prepared 
synthetically and is now being marketed as a substitute for quinine. 
—Siidd. Apoth.-Ztg., 1912, v. 52, p. 351. 

Hyperol.—H yperol is a name applied to a hydrogen peroxide 
preparation in powder and tablet form.—Therap. Monatsh., 1912, 
v. 26, p. 496. 

Tridin is the name given to a resinoid in powder form derived 
from the rhizome of Jridis versicoloris—Siidd. Apoth.-Ztg., 1912, 
v. 52, 263. 

Linseed Oil—Gehe & Co. report that the seed of the acacia tree 
is being utilized as a source of oil having the appearance of linseed 
oil.—Siidd. A poth.-Ztg., 1912, v. 52, p. 231. 

Luminal.—Luminal or phenylethylbarbituric acid is being intro- 
duced as a hypnotic. It is said to be more active than veronal and 
less toxic. It may be given in doses of from 0.3 to 0.5 gm. The 
sodium salt which is freely soluble in water has been given hypo- 
dermatically in doses of 0.4 gm.—Therap. Monatsh., 1912, v. 26, 
Pp. 494. 

Narcophine-—Narcophine is the name given to a double salt— 
morphine and narcotine meconate—which is especially recommended 
as a narcotic for gynecological purposes, similar in action to mor- 
phine and scopolamine, 30 drops of a 3 per cent. solution being 
used.—The Chemist and Druggist, 1912, v. 81, p. 123. 
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Neosalvarsan.—Preparation 914 is described as a condensation 
of salvarsan with sodium formaldehydsulphoxylate. It occurs as a 
yellowish powder having a peculiar odor and dissolving readily in 
water to form a solution of neutral reaction. The average dose for 
adults is given as from 0.45 to 0.9. Solutions should be freshly 
prepared with distilled water at room temperature and should under 
no condition be kept on hand but should be used immediately after 
being prepared, as the substance is readily decomposed.—Pharm. 
Zentralh., 1912, v. 53, p. 635. 

Ointment Bases—Unna, Eugen, discusses the properties of the 
several ointment bases and summarizes them as follows: 


Odor Consistence Stability Capacity for Liquids 

OT ee existing very soft becomes rancid very small 
existing rather soft becomes rancid very small 
Petrolatum...... none soft can be kept small 

Paraffin ointment. .none soft can be kept small 

Adeps lane....... existing greasy and becomes rancid up to 200 per cent. 

sticky 
| ee none very soft can be kept up to 500 per cent. 


—J. Am. Pharm. Assoc., 1912, 1, 673-680. 
Paratophan.—Paratophan is methylphenylchinolincarbonic acid, 
obtained by the condensation of paratoluidin, benzaldehyde, and 
pyroracemic acid. It occurs as a yellow crystalline powder, insolu- 
ble in water and soluble in alcohol, ether, and alkalies, and melts at 
from 204° to 205°. It is given in doses of 0.5 gram 4 to 6 times a 
day.—Siidd. Apoth.-Ztg., 1912, v. 52, p. 415. 
Isotophan.—Isotophan is methoxyphenylchinolicarbonic acid, 
obtained by the condensation of orthoanisidin, benzaldehyde, and 
pyroracemic acid. Isotophan occurs as a lemon-yellow crystalline 
powder, insoluble in water but readily soluble in alcohol and in 
alkalies. It melts at 216° and may be given in doses of 0.5 -gram 
4 to 6 times a day.—Siidd. Apoth.-Ztg., 1912, v. 52, p. 415. 
Pellidol_—Under this name Messrs. Kalle & Co. have introduced 
the diacetyl derivative of amidoazotoluene. It ‘crystallizes in two 
forms—either in red needles melting at 65°, or in large crystals 
resembling potassium bichromate in appearance, melting at 75°. 
It is easily soluble in the usual organic solvents and is recommended 
as a powerful antiseptic for use in soaps or ointnrents.—The Chemist 
and Druggist, 1912, v. 81, p. 123. 
Preservation of Rabies Virus—Harris, D. L. (Journal of In- 
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fectious Diseases) outlines the following method for the preserva- 
tion of rabies virus: The brain or’ cord of the rabid animal is 
ground up with water to a smooth paste, and then mixed with carbon 
dioxide ** snow ” and thus frozen hard. The brittle mass thus ob- 
tained is ground to a fine powder with a little more of the “ snow,” 
and is then placed in a beaker with a vessel of concentrated sul- 
phuric acid within a vacuum jar half immersed in a freezing mix- 
ture of ice and salt. Complete drying is effected in from thirty-six 
to forty-eight hours. The dried powder is finally sealed up in 
suitable quantities in glass tubes. It is claimed that at the low tem- 
peratures used no loss of virulence occurs, and that subsequent loss 
is so slow that the material can be standardized for accurate dosage. 
—Pharm. J (Lond.), 1912, v. 89, p. 98. 

Ristin.—Ristin is a new remedy for itch, prepared by Baeyer. 
It is a monobenzyl ester of ethylene glycol in 25 per cent. alcoholic 
solution with glycerin—The Chemist and Druggist, 1912, v. 81, 
p. 123. 

Sodium Phenyldimethylpyrazonamidomethansulphonate, an an- 
tipyrine derivative, also known as Melubrin, is being introduced as 
an antipyretic—Therap. Monatsh., 1912, v. 26, p. 495. 

Trivalin.—Trivalin is the name applied to a molecular combina- 
tion of valeric acid with morphine, caffeine, and cocaine. It is rec- 
ommended for administration subcutaneously.—Therap. Monatsh., 
1912, v. 26, p. 495. 

Zebromal.—Zebromal is the trademark name for a bromine prep- 
aration said to be the ethyl ester of phenyldibrompropionic acid or 
cinnamic acid ethyl ester dibromide, obtained by brominating cinna- 
mic acid ester. Zebromal occurs as a white crystalline powder having 
a faintly aromatic odor and taste. It melts at from 70° to 75°, and 
is insoluble in water, readily soluble in ether and chloroform and 
slightly soluble in alcohol. The bromine content is approximately 
47.5 per cent. It has been recommended as a substitute for the 
alkaline. bromides and may be given in doses of from I to 2 grams 
daily.—Siidd. Apoth.-Ztg., 1912, v. 52, p. 415. 


BOOK REVIEWS. 


Votumetric ANALysIs. For students of Pharmaceutical and 
general chemistry. By Charles H. Hampshire, Demonstrator in 
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Chemistry at the School of Pharmacy of the Pharmaceutical Society 
of Great Britain. Philadelphia: P. Blakiston’s Son & Co. Ig1a2, 
$1.25 net. 

This work while originally planned to provide a course in 
volumetric analysis for pharmaceutical stiidents has been somewhat 
enlarged and made useful for other students in chemistry. It is 
based upon the requirements of the British Pharmacopeeia and 
includes chapters upon the following subjects: Acidemetry and 
alkalimetry ; indicators and source of errors in using them; deter- 
mination of acidemetry and alkalimetry using sulphuric acid, 
sodium hydroxide, potassium permanganate, potassium dichromate, 
iodine and sodium thiosulphate; precipitation reactions and mis- 
cellaneous exercises are also given. 

The subject matter is well presented and~-has been carefully 
prepared. While there are very many books treating of volumetric 
analysis there are a number of excellent features that commend this 
work to the beginner in analytical chemistry. 


TREATISE ON COMMERCIAL PHARMACY, intended as a Reference 
Book and a Text-Book for Pharmacists and their clerks. By 
Charles O’Connor. Philadelphia and London: J. B. Lippincott 
Company. 

This work was written for the purpose of giving pharmacists 
a practical book by the use of which they can reorganize their 
methods and put their business on a paying basis. The author 
takes into consideration all of the features which have been the 
means of making the business to-day less profitable than heretofore, 
and he has attempted to supply a guide for the successful financial 
management of any pharmacy. The book is divided into 3 parts: 
(1) Pharmacy establishment; (2) pharmacy management; (3) 
pharmacy development. Under pharmacy establishment there are 
9 chapters dealing with financing, planning, arranging, present and 
future problems. Some 21 chapters have to do with pharmacy 
management in which the following subjects are practically dis- 
cussed: thorough knowledge of one’s business, business economies, 
system and store service, buying goods and salesmanship. In the 
last part, treating of pharmacy developrent, there are some 18 
chapters in which are considered the following subjects: advertis- 
ing, window displays, special sales and side lines, and business 
building. 
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There are very many who contend that the future of the phar- 
macist lies in the development of the commercial aspects of phar- 
macy. ‘hose who view the subject in this way will agree with 
Mr. O’Connor when he says: 

* As the cry for commercialism is strong nowadays, and it has 
made such great inroads in the calling of pharmacy, it would seem 
that the time is now ripe for the publication of a book treating of 
commercial problems pertaining to the calling of pharmacy.” 

The book contains a large amount of practical information and 
while we feel that in some instances better subjects might have been 
selected to illustrate the work, yet they show the point of view 
of the author and emphasize what he means by “ Commercial Phar- 
macy.” It is a timely work and well worth careful reading and 
study on the part of the proprietor as well as the apprentice. 


FoRMUL2 MAGISTRALES GERMANICH (Ff. M.G.) Im Auftrage 


des Deutschen Apotheker-Vereins. Bearbeitet von Professor Dr. 
L. Lewin. Herausgegeben vom Deutschen Apotheker-Verein. 1912. 
Selbstverlag des Deutschen Apotheker-Vereins. 

This work is a collation of the various formule that have been 
used in various parts of Germany. There are nearly 600 different 
formule given and the book is well indexed. It is really an indis- 
pensable work and should be in the hands of all pharmacists. With 
this book and the German Pharmacopeeia in his library any 
pharmacist in the United States could be able very likely to com- 
pound any of the prescriptions of a German physician and supply 
the medicines demanded by Germans in the ordinary course of 
trade. 

ANNUAL REPORT OF THE SURGEON GENERAL OF THE PvuBLIC 
HEALTH AND MARINE-HospitaAL SERVICE OF THE UNITED STATES 
FOR THE FiscaAL YEAR 1911. Washington: Government Printing 
Office, 1912. 

A careful perusal of the Report of the Surgeon General shows 
that the operations of the United States Public Health and Marine- 
Hospital Service are of the greatest magnitude and the greatest 
possible benefits to the American people. The Bureau in Wash- 
ington contains 7 divisions, through which the widely varied opera- 
tions of the service are conducted. Some idea of the work of ser- 
vice may be gleaned by excerpts concerning the activities of some 
of these divisions. 
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1. Scientific research and sanitation, including the investigations 
concerning typhoid fever and the study of methods for the pre- 
vention of the same in many different parts of the United States. 
Special studies are also conducted as those relating to pellagra, 
hookworm, cerebrospinal fever, Rocky Mountain spotted fever, etc. 
Special scientific investigations furthermore are conducted in Wash- 
ington in the several divisions of the Hygienic Laboratory and in- 
clude a great variety of subjects, some of these are those relating 
to the standardization of the doings of the U. S. emma. 
etc., which our readers are quite familiar with. 

2. Foreign and Insular Quarantine and Immigration. This in- 
cludes quarantine against cholera, rat quarantine, measures to pre- 
vent smallpox from Pacific ports entering Alaska, as well as the 
large question of insular and foreign quarantine. In administering 
maritime quarantine during the year 1911 the service has inspected 
a total of 15,160 vessels at the domestic and insular quarantine 
stations and at foreign ports. Of this number 1,801 were fumigated 
or disinfected either on account of actual infection or for the de- 
struction of disease carriers, such as rats and mosquitoes. Pas- 
sengers and crews to the number of 1,516,445 were also inspected 
to determine whether they were infected with any of the diseases 
quarantineable under the Treasury regulations. 

3. Domestic and Interstate quarantine. In this division plague- 
suppressive measures in California and near-by States were carried 
out on a rather extensive scale. ‘Studies were also made on the 
outbreaks of smallpox in various parts of the United States, and 
effective measures were adopted to prevent the entrance into the 
United States of cholera and the plague. 

4. Marine Hospitals and Relief. During the year 1911, 52,209 
seamen were treated at the various stations of the service as were 
also 1,003 seamen from foreign vessels. The service operated 23 
hospitals all of which are owned by the Government, and main- 
tained 120 other relief stations where hospital and dispensary 
relief were furnished. 

5. Publications. During the year 1911, 335,544 copies of the 
various service publications were distributed. These included 
annual reports of the Surgeon-General, Weekly Public Health Re- 
ports, reprints from Public Health Reports, Public Health Bulletins, 
Hygienic Laboratory Bulletins, Bulletins of the Yellow Fever 


ill | 
ia 
. 

| 

a 

q 

| 

q 

| 

| 

q 

| | 

a 

a 

a 

| 

a 

q 

| 

| 

q 

a 

. 
a. 


Am. Jour. Book Reviews. 425 
Institute, and certain miscellaneous publications. The bulletins of 
the Hygienic Laboratory show the wide scope of the investigations 
made in the 4 divisions of this laboratory. Of these the following 
may be mentioned as being of very great interest to pharmacists: 

Bulletin No. 70. A study of the melting point determinations 
with special reference to the melting point requirements of the 
United States Pharmacopceia. By George A. Menge. 

Bulletin No. 73. The effects of a number of derivatives of 
choline and analogous compounds on the blood pressure. By Reid 
Hunt and R. deM. Taveau. 

Bulletin No. 74. Digitalis standardization and the variability 
of crude and of medicinal preparations. By Worth Hale. : 

Bulletin No. 75. Digest of Comments on the Pharmacopceia 
of the United States of America and the National Formulary for 
the calendar year ending December 31, 1908. By Murray G. Motter 
and M. I. Wilbert. 

Bulletin No. 76. The Physiological Standardization of Ergot. 
By Charles W. Edmunds and Worth Hale. 


REPORTS OF THE CHEMICAL LABORATORY OF THE AMERICAN | 
MepicaL AssociaTION. Vol. 4, January—December, By 
W. A. Puckner, Director of the Laboratory Press of the American 
Medical Association, 535 Dearborn Ave., Chicago, Ill. 

The chemical laboratory of the American Medical Association 
was established in the fall of 1906, to assist the Council on Phar- 
macy and Chemistry in its investigations by examining articles sub- 
mitted to test the truth and accuracy of statements made regarding 
their composition. 

In addition to the work growing out of the investigations of the 
Council, the laboratory has engaged to a certain extent in other 
lines of work. It occasionally takes up the examination of “ patent 
medicines ” regarding which reports of unfavorable therapeutic 
results have been received, or which are being advertised to the 
laity with absurd, extravagant and often dangerous statements. 
Many queries regarding the action of chemicals or the composition 
of pharmaceutical preparations and other questions of a chemical 
nature which are answered in The Journal are referred to the 
laboratory for reply or investigation. 

Increasing interest is being shown by physicians, pharmacists 
and chemists in the composition of, and methods of analyzing, 
medicines in general—and in view of such interest the Reports oc” 
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the Chemical Laboratory are published to give in compact form the 
results of analyses and the methods employed. 

The present volume includes reports of the work of the past 
year. Of special interest to drug-analysts, the methods of analysis 
of Hesperian Tonic and Sulphume may be noted; teachers of 
materia medica and of chemistry who wish to discuss the adultera- 
tion and sophistication of drugs before their classes will find the 
reports on Tablets of Opium, Phenol and Bismuth, lodo-resorcin 
sulphonate of interest ; and those who are interested in the enforce- 
ment of drug laws should note the articles on Plantoxine, En-Ar-Co 
Oil, Liquid Life, Mayr’s Wonderful Stomach Remedy and 
Thatcher’s Worm Syrup. 

Besides analytical work, the laboratory has taken up construc- 
tive work, looking towards the establishment of standards for little 
used drugs, examples of which may be found in the studies on 
Dried Magnesium Sulphate, and Calcium Phenolsulphonate, This 
work should be familiar to pharmacists and, it is hoped, will also 
be considered by manufacturers. The working method given for 
the preparation of quinin tannate should be of direct value to 
pharmacists who wish to dispense that which is best on prescrip- 
tions, while the studies on incompatibilities should be of interest 
alike to prescribers and dispensers. The arrangement of the material 
is the same as in previous years, viz.: 

(a) Contributions of the Chemical Laboratory of the American 
Medical Association ; 

(6) Chemical Data contributed to The Journal of the American 
Medical Association by the Laboratory ; 

(c) Unpublished Work of the Laboratory. 


A CRITICAL REVISION OF THE GENUS Euca.Lyptus. By J. H. 
Maiden, Government Botanist of New South Wales and Director 
of the Botanic Gardens, Sydney. Published by Authority of the 
Government of the State of New South Wales. Sydney: William 
Applegate Gulick, Government Printer. 

Up until the present time 14 parts of this valuable work have 
appeared.- Some 72 species of Eucalyptus have been described, the 
descriptions being illustrated with beautiful lithographic drawings. 
As has been previously pointed out in this JouRNAL, scarcely any 
genus of trees are so extensively cultivated and command such 
universal interest as these of Eucalyptus. 
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ANNALES DU Mus&E CoLoNIAL DE MarsEILLE. Dix-huitiéme 
année, 2e serie, 8e volume 1910. Marseille: Musée Colonial, 5 
Rue Noailles. 1910. 

The annals of the Colonial Museum founded by Prof. Dr. 
. Edward Heckel and published under his direction always contains 
articles that are of very great interest. The present volume con- 
tains an excellent monograph of nearly 400 pages on “ The Useful 
Plants of Madagascar” by Prof. Edward Heckel. It also contains 
an article “ Biological Fragments relating to the Flora of Mada- 
gascar” by Henry Jumelle and H. Perrier de La Bathie. In the 
latter paper there are some interesting morphological observations 
concerning a number of plants of the genera Adansonia, Dioscorea, 
Coffea, etc. In the monograph on the useful plants of Madagascar 
Prof. Heckel has arranged the plants according to their native 
names, giving their botanical origin and family names, as well as a 
number of facts regarding their uses. It is a very important con- 
tribution to our knowledge of the useful plants of the tropics and 
will be found useful to all students of the flora of tropical countries. 


PLANT CHEMISTRY FOR PHARMACY STUDENTS. By Nellie Wake- 
man, Department of Chemistry of the University of Wisconsin. 
Published by the University. 1911. 35 cents. 

This work is intended as a guide for students in plant chemistry. 
In it are given a large number of experiments that can be carried 
out by students in pharmacy. These are supplemented by references 
to the important literature. There is also a prefatory note in con- 
nection with each subject that will be found suggestive to both 
teacher and student. Methods for the examination and determina- 
tion of the following constituents are taken up in detail: water, 
inorganic constituents and ash, oleoresins, resins, volatile oils, 
fatty oils, carbohydrates and related compounds, alkaloids, glu- 
cosides, tannins, and plant pigments. 

_ This is one of the most stimulating Jeneatinensi, as it relates to 
the development of pharmaceutical education, that has come to our 
notice. A laboratory course, the kind outlined in Miss Wake- 
man’s monograph, supplementing the instruction in botany and 
pharmacognosy, must be of incalculable benefit to students in 
pharmacy. Instead then of the student worrying about the “com- 
mercialization of pharmacy” his thoughts will be directed to the 
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science and art of a profession upon which mankind at least in part 
depends for its very life. 


PHARMACOLOGY AND THERAPEUTICS FOR STUDENTS AND PRac- 
TITIONERS OF Mepicine. By Prof. H. C. Wood, Jr. Philadelphia 
and London: J. B. Lippincott Company. $4.00. 

_ The author has endeavored in this book to emphasize the mutual 

interdependence between pharmacological science and the clinical 
application of drugs. There is no question but that if the practice 
of medicine is to advance it must be on the basis of the application 
of the scientific results obtained in the laboratories of the phar- 
macologist and physiologist. Any work which makes an attempt 
in this direction is deserving of the appreciation of students in 
medicine. Indeed it is a task deserving the attention of a master- 
mind. We are not sure that the author has been fortunate in in- 
cluding in this work a consideration of the physical properties of 
drugs, as is seen in the numerous errors in this part of the book, | 
insignificant though they may be to the medical student. By con- 
tinuing the physical properties of drugs, with their physiological 
action and their application in therapeutics, the author has written 
a book that as a matter of fact is not so markedly different from 
the earlier works on “ Materia Medica and Therapeutics ” and which 
he rightly claims are “ fundamentally at variance with modern ideas 
and that it is almost impossible to make them to conform to the 
needs of the present day student.” It is quite likely, however, that 
Dr. Wood has included the extended descriptions of drugs in his 
text-book because of conditions that still exist in the curriculum 
of our medical colleges. P 

Dr. Wood’s book is divided into nine chapters in which the 
following subjects are considered: Preliminary considerations ; 
drugs used to affect secretion, the nervous system, the circulation 
and the alimentary tract ; drugs affecting metabolic processes ; drugs 
acting on the causes of disease; extraneous remedies; and drugs 
of minor importance. The classes of drugs.are considered in a 
general way somewhat as follows: There is usually a prefatory 
and explanatory note of each class of drugs. The drugs are fre- 
quently grouped together as those of “the atropine group,” in 
which some general consideration is given regarding the chemical 
nature of the constituents. Then under the respective drugs the 
information that is given may be divided under the following 
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divisions; Materia medica including physical descriptions of the 
drug and a brief consideration of the official preparations; the 
physiological action of the drug, its therapeutic uses and toxicology. 

The author has collated a large amount of valuable information 
which he has arranged in logical sequence and presented in an 
interesting manner. It is much superior to any of the American 
works ‘that are employed in most of the medical colleges and no 
doubt will be largely used as a text-book. 


Aw Essay on HaASHEEsH, including Observations and Experi- 
ments. By Victor Robinson. New York: Medical Review of 
Reviews, 206 Broadway. 50 cents postpaid. 

This is one of the most interesting books that has found its 
way to the Editor’s table. He must confess that on opening its 
pages late one night he did not lay down the book until he had read 
it throughout. The author’s command of English and selection of 
scientific facts, together with his own studies on Cannabis Indica 
has given us an unusually interesting monograph of one of the 
most curious drugs in the Pharmacopoeia. Mr. Robinson has 
studied this drug from the historical, chemical, botanical, physio- 
logical, psychological, therapeutic and pharmacological viewpoints. 


Tue Cuemists’ DictioNARY OF SYNONYMOUS AND TRADE 
Names. Published at the offices of The Chemist and Druggist, 42 
Cannon Street, London, E. C.; and at Melbourne, Sydney and 
Adelaide, Australia. 

This work is made uniform with “ The Chemists’ Dictionary of 
Medical Terms -and Treatment,” and contains in 221 pages 
probably over 5000 names. It is very compact and contains 
much useful information. Like the other publications of The Chem- 
ist and Druggist, “The Chemists’ Dictionary of Synonymous and 
Trade Names” wilk be found extremely valuable to pharmacists 
end chemists. 
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POISONS AS PLANT DEFENSES.* 


That many plants secrete, in root, stem, leaves, flowers, or fruit, 
chemical substances capable of potent effect on the bodies of animals 
is of course a well-known fact. Indeed, it was one of the first things 
studied by the human animal in his upward climb, and among all 
savages the knowledge of the properties of medicinal herbs is one 
of the most important assets of the priestly class, or “ medicine men.” 
But it is only of recent years that extended study has been devoted 


‘to the action of such plants on the lower animals. The important 


discovery has thus been made that such substances, which are more 
or less poisonous, are elaborated by the plant for the express purpose 
of protection against enemies. Some of the earliest investigations 
in this line were made by the German naturalist, E. Stahl, and 
described in his work on “ Plants and Snails.” One of his students, 
W. Peyer, has just published the results of his studies under the 
title of “ Biologic Investigations of Protective Products,” a review 
of which we find in the Naturwissenschaftliche Rundschau (Berlin). 
Peyer has studied mice and rabbits instead of snails, which makes 
his results more important from the viewpoint of human biology. 
His method was to offer the animals both fresh plants or parts of 
plants, and similar ones from which the essential chemical com- 
pounds had been removed by repeated extraction with alcohol or 
acidulated water. In most instances rabbits refused to touch the 
fresh plants. After 24 hours of hunger the animals ate some of 
them, but even then refused the parts containing the most of the 
defensive substance. 


“ With respect to the barberry, the animals discriminated between different 
parts according to the greater or less amount of berberine contained. The 
bark of the roots, which is rich in berberine, was scorned, the bark of the 
stem, which contains a smaller amount, was tasted, and the leaves, which 
hold very little, were eaten.” 


Peyer also made personal observations in the Harz and extensive 
inquiries among the herdsmen and forest people of that region, many 
of whom, he remarks, are keen observers of nature and possess an 
excellent knowledge of plants. Out of 52 alkaloidal and glucoside- 
bearing plants found on the grazing grounds, 4 were eaten without 
hesitation and 14 were swallowed with other herbage under pressure 


* The Literary Digest, Aug. 3, 1912, pp. 184, 185. 
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| of haste or hunger. It was observed likewise that most of these 


plants bore scarcely any trace of attack by chafers. There can be no 
doubt, the writer thinks, that in the alkaloids and glucosides plants 
possess powerful weapons against their enemies. 

The experiments with acid-bearing plants are of great interest 
because so many of these are used for human food,.in the form of 
salads or spring vegetables. The results obtained by Peyer with 
rabbits and acid plants correspond closely to those of Stahl with 
snails, except that the rabbits were less sensitive than the snails. 
Oxalic acid was the one principally observed, though Peyer also 
made tésts with citric and tartaric acids. According to these tests 
acids furnish an excellent means of protection to plants, and obser- 
vations in the meadows confirmed this view. Plants containing 
ethereal oils were likewise avoided by animals. If the leaves of such 
plants were bruised so as to tear the oil-glands and then rubbed upon 
attractive food or placed in contact with it for a time rabbits refused 
the food until the objectionable oil had entirely evaporated. To 
quote further: 

“ Significant, also, is the fact that the oil-glands are found in mere 
seedlings. Snails to which seedlings of eight of the common aromatic plants 
were offered, attacked the tiny plants very slightly or not at all, and never 
when other food was to be had. But if the plants were extracted with alcohol 
and then dried they were quickly eaten. 

“On the pastures Peyer and other observers found the oil-bearing plants 
avoided almost without exception. Such plants cultivated for medicinal uses 
he found to be never injured by either wild or grazing animals. 

“ Many umbelliferous fruits are poisonous to grain-eating birds; but they 
were greedily devoured after being extracted with alcohol.” 


Most valuable of all, perhaps, were the investigator’s experi- 
ments with leguminous seeds, including beans, peas, and lentils, 
since these form a large part of our daily diet, and are everywhere 
recognized as exceptionally nourishing, besides being moderate in 
price. These seeds contain a chemical substance whose exact nature 
still remains unknown, but which is so poisonous as to prevent mice 
and rabbits from touching them. #This avoidance, the author notes, 
is not due to the hardness of the shells, since soaked or boiled seeds 
also are not eaten. A significant circumstance, which housewives 
and the great canning factories would equally do well to note, is that 
when the experimenter changed several times the water in which 
these seeds were cooked, thus eliminating the toxic principle, the 
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animals ate them immediately. When the seeds were ground to 
powder and extracted with alcohol or ether, the residue was promptly 
eaten. A confirmatory experiment was made by using the alcoholic 
or ethereal extract thus obtained to moisten the favorite food of the 
animals—clover for the rabbits and crumbs of zwieback for the 
mice. Food thus treated they rigidly abstained from. Further tests 
with pure alcohol and ether proved that the deterrent cause did not 
proceed from the liquids themselves. Says the reviewer: 

“The active principle concerned seems to be volatile, for on distilling 
the seeds with water the first 10 or 15 cubic centimetres obtained had a par- 
ticularly strong repellent action. Similar distillates of grain and sunflower 
seeds did not prevent the feeding of the animals.” 


Another notable observation of Peyer was that many seedling 
roots secrete an acid product. It was noted that snails refused the 
roots of various seedings unless they were washed off with water. 
After half an hour or so they were again refused, presumably be- 
cause they had excreted a fresh supply of acid. 

These seedling roots included maize, rye, oats, buckwheat, peas, 
etc. But they were eaten without exception after soaking for half 
an hour in a dilute solution of soda, or after boiling for five minutes. 
The snails even refused to touch filter paper that had been in contact 
with the seedling roots. Besides these chemical means of protection 
Peyer investigated certain mechanical means of protection. Thus 
cork-layers and hairy surfaces are very deterrent to mammals as 
well as to snails, and a slimy juice is offensive both to snails and to 
rodents, which explains its usefulness in the stalks and leaves of 
various plants and in such seeds as flax, quince, etc. He concludes 
that these substances are disagreeable to the animals. 

Lastly Herr Peyer discusses the raphides, which are tiny bundle- 
of needle-like crystals of calcium oxalate found in many plants. 
He supports Stahl in his view, which had been attacked, that these 
are a means of protection, as they are offensive both to snails and 
the higher animals, including men. Their effect is due to their 
mechanical action in penetrating the mucous membrane, 
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